Morphological evidence for callosally projecting nonpyramidal neurons in rat visual cortex.
This investigation shows that some of the callosally projecting neurons in rat visual cortex are nonpyramidal cells. Callosally projecting neurons were labeled by injections of horseradish peroxidase (HRP) into the area 17/18a border zone of the contralateral hemisphere. The retrogradely transported HRP was visualized with diaminobenzidine or with tetramethylbenzidine. In some of the labeled neurons the reaction product was diffuse, so that the neurons had a Golgi-like appearance, but in others the reaction product was granular, or punctate. The majority of neurons with a Golgi-like appearance were pyramidal cells, but one callosally projecting neuron from layer V area 18a was confirmed by electron microscopy to be a nonpyramidal neuron. This dearth of well-filled nonpyramidal cells suggested that callosally projecting nonpyramidal neurons may not transport sufficient HRP to show Golgi-like filling, and so punctately labeled neurons from areas 17, 18a and 18b were examined. Reacted sections from areas 17, 18a and 18b of control animals, into which no tracer had been injected, were also examined, but in these control preparations no granules similar to the HRP granules within the neuronal profiles of the experimental animals were encountered. In methylene blue-stained 1-microns sections, neuronal profiles from the control animals possessed only blue staining lysosomes, while neuronal profiles from the experimental animals exhibited both lysosomes and HRP granules. It was determined, from the counts of HRP granules in neurons from the experimental animals, that in selected regions of areas 17, 18a, and 18b similar percentages of the pyramidal and nonpyramidal neuronal populations (ranging from 100% to 34%) contained HRP granules, and so had callosally projecting axons. However, most callosally projecting nonpyramidal neurons had far fewer HRP granules than the pyramidal neurons, again indicating that they transport less HRP. This could account for the fact that callosally projecting nonpyramidal neurons only rarely show a Golgi-like filling, and this could be one reason why such cells have been overlooked in most previous studies.